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Recent NIA-Sponsored Initiatives on Resilience

• RFA-AG-17-040: Short-term Measurements of Physical Resilience as a Predictor of Healthspan in Mice (R01) 
http://grants.nih.gov/grants/guide/rfa-files/RFA-AG-17-040.html

• RFA-AG-17-014: Predictors and Determinants of Age-Related Changes in Resiliencies to Physical Stressors in Humans (UH2/UH3) 
http://grants.nih.gov/grants/guide/rfa-files/RFA-AG-17-014.html

• RFA-AG-17-061: Interdisciplinary Research to Understand the Complex  Biology of Resilience to Alzheimer’s Disease Risk (R01)  
https://grants.nih.gov/grants/guide/rfa-files/RFA-AG-17-061.html

• PAR-16-326: Advancing Basic Behavioral and Social Research on Resilience: An Integrative Science Approach (UH2/UH3) 
http://grants.nih.gov/grants/guide/pa-files/PAR-16-326.html

• RFA-AG-18-024: Collaboratory on Research Definitions for Cognitive Reserve and Resilience to Alzheimer's Disease (R24) 
https://grants.nih.gov/grants/guide/rfa-files/RFA-AG-18-024.html

• RFA-AG-19-025: Development of Personalized In Vitro Assays to Quantitatively Assess Age-related Changes in Cellular Resiliencies to 
Physiologic Stressors (R43/R44 Clinical Trial Not Allowed) https://grants.nih.gov/grants/guide/rfa-files/rfa-ag-19-025.html

• RFA-AG-19-026: Development of  Personalized In Vitro Assays to Quantitatively Assess Age-related Changes in Cellular Resiliencies to 
Physiologic Stressors (R41/R42 Clinical Trial Not Allowed)  https://grants.nih.gov/grants/guide/rfa-files/rfa-ag-19-026.html

https://www.nia.nih.gov/resilienceandaging
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A Conceptual Model

OUTCOMES; e.g.:

• Survival
• Functional status
• Symptoms
• Indicators of 

health or disease
• Health-related 

quality of life
• Subjective well-

being

Physiologic/ 
Behavioral 
Responses

REAL-WORLD
STRESSOR; e.g.:

• Hip fracture
• Myocardial infarction
• Infection
• Chemotherapy
• Surgery
• Death of spouse/child
• Divorce
• Verbal/emotional abuse
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Simulated stressor can perturb the same response systems as a real-
world stressor

An example

OUTCOMES

• ↓ Survival
• Weakness, 

restricted activity
• Septicemia
• ↓ Health-related 

quality of life
• ↓ Subjective 

well-being

• Infection
(e.g., influenza)
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REAL-WORLD STRESSOR

Simulated stressor can perturb the same response systems as a real-
world stressor

OUTCOMES OF 
SIMULATED STRESSORS

• Innate immune, adaptive 
immune, inflammatory 
markers

• Pulmonary function tests
• Cardiorespiratory 

function
• Coagulation markers
• Skin reactions
• Neurocognitive function

• Infection
(e.g., influenza)

SIMULATED STRESSORS
e.g., specific viral antigen

generic antigen (LPS)
vaccination

Major systems perturbed:
• Immune
• Pulmonary
• Cardiovascular
• Musculoskeletal
• CNS
• Others



Why Measure Resiliencies?

• Resiliencies are clinically meaningful in themselves: determine survival, maintenance of function, 
duration of illness, suitability for aggressive medical or surgical procedures.

• Better tests of resiliencies could improve clinical management of older patients, e.g.,., inform 
choice of treatments.

• Resilience measures can predict future health outcomes (short- and long-term).

• Insight into changes in resiliencies across the human lifespan could reveal aging mechanisms 
underlying decrements, as well as factors contributing to the maintenance of resilient phenotypes. 

• Characterizing physiologic responses and their underlying cellular mechanisms could lead to the 
identification of novel therapeutic targets and interventions to enhance resiliencies. 

• Better predictive tests for resilience could be used as surrogate markers of intervention trials to 
improve resiliencies. 



What is resilience?
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What is health?
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Trans-NIH resilience working group
https://ods.od.nih.gov/Research/resilience.aspx

https://ods.od.nih.gov/Research/resilience.aspx

